CABLE GUIDE 



AND 

POWER SUPPLY APPARATUS FOR A VEHICLE SLIDE DOOR 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates .to a cable guide for guiding a 
cable installedbetween a fixing structure and amoving structure . 
10 This invention relates to a power supply apparatus for a vehicle 
slide door using the cable guide. 

Background Art 

Convent ionally, a power supply apparatus for a vehicle 
15 slide door is formed as follows: Terminal portions of the 
abutting type are provided at a slide door and a vehicle body, 
respectively ♦ When the slide door is closed, the terminal portion 
on the door and the terminal portion on the vehicle body abut 
against each other to be electrically connected together, 
20 thereby supplying electric power from the vehicle body to the 
door via the two terminal portions. 

In the above conventional configuration, however, there 
occurs a problem that although electric power can be supplied 
to the slide door when the slide door is closed, electric power 
25 can be not supplied to the slide door when the slide door is 
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open. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a power supply 
5 apparatus for a vehicle slide door which can always supply 
electric power to the slide door regardless of whether the slide 
door is open or closed. 

It is another object of the invention to provide a cable 
guide which can favorably guide a cable installed between a.' 
10 fixing structure and a moving structure, such as a vehicle body 
and a slide door. 

To attain the above objects , the invention provides a 
power supply apparatus for a vehicle slide door, . including; 
a cable installed between a vehicle body and a slide door; and 

15 a cable guide for guiding the cable, the cable guide comprising 
a plurality of link members interconnected into a linear 
configuration. The cable guide includes a first section and 
a second section. The first section is capable of being bent' 
in a predetermined direction from a generally linear condition . 

20 The second section is capable of being bent in an opposite 
direction opposite to the predetermined direction from a 
generally linear condition. 

Preferably, the power supply apparatus further includes: 
a first support member which is provided at the vehicle body 

25 and which supports one end portion of the cable guide in such 
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a manner that the one end portion is directed toward the slide 
door in non-parallel relation to a direction of sliding movement 
of the slide door/ and a second support member which is provided 
at the slide door and supports the other end portion of the 
5 cable guide, and can move to pass by the first support member 
in accordance with the sliding movement of the slide door. The 
first section is disposed at the vehicle body, and a second 
section disposed at the slide door. The first section can be 
bent in both of the predLetermined direction and the opposite 
10 direction from the generally linear condition. In accordance 
with the sliding movement of the slide door, the cable guide 
extends away from the vehicle body, and is bent at the first' 
section to extend toward the second support member. 

Preferably, bending directions of interconnecting 
15 portions in each of the first and second sections are. set to 
the same direction. The bending direction of each 
interconnecting portion in the first section is opposite to 
the bending direction of each interconnecting portion in the 
second section. During the sliding movement of the slide door, 
20 an intermediate portion of the cable guide in the longitudinal 
direction can be bent into a generally S-shape when viewed from 
the top. 

The invention also provides a cable guide for guiding 
a cable installed between a fixing structure and a moving 
25 structure, including: a plurality of link members 
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interconnected into. a linear configuration. The cable guide 
includes a first section and a second section. The first section 
is capable of being bent in a predetermined direction from a 
generally linear condition. The second section is capable of 
beingbent in an opposite direction opposite to the predetermined 
direction from a generally linear condition. 

The invention also provides an automobile including: a 
vehicle body; amoving structure slidably mounted on the vehicle 
body; a cable installed between the vehicle body and the moving 
structure; and a cable guide for guiding the cable. The cable 
guide includes a plurality of link members interconnected into 
a linear configuration. The cable guide includes a first section 
and a second section. The first section is capable of ' being 
bent in a predetermined direction from a generally linear 
condition.- The second section is capable of being bent in an 
opposite direction opposite to the predetermined direction from 
a generally linear condition - 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention may be more readily described with 
.reference to the accompanying drawings: 

Fig. 1 is a schematic plan view of a first preferred 
embodiment of a cable-installing and supporting portion 
structure of the invention (in a fully closed condition) . 

Fig. 2 is a schematic plan view of the cable-installing 



and supporting portion structure (in an open condition} . 

Fig. 3 is a view showing the process of opening and closing 
a slide door in the cable-installing and supporting portion 
structure . 

Fig. 4 is an enlarged view of an important portion of 
the cable- installing and supporting portion structure disposed 
at a vehicle body. 

Fig. 5 is a side-elevational view of a link member of 
a cable guide. 

Fig. 6 is a f ront-elevational view of the link member. 

Fig. 7 is a cross-sectional view taken along the line 
VI I -VI I of Figs. 3 and 4. 

Fig. 8 is a cross-sectional view showingthe link members 
so interconnected as to be bent in one direction. . 

Fig. 9 is a cross-sectional, view showing link members * 
so interconnected as to be bent in both directions. 

Fig . 10 is a perspective view of a tube member for covering 
the cable guide. 

Fig. 11 is a plan view of a power supply apparatus for 
a vehicle slide door employing a second preferred embodiment 
of the present invention. 

Fig. 12 is a view showing the manner of opening and closing 
the slide door in the power supply apparatus of Fig, 1. ■ 

Fig. 13 is a side-elevational view of a link member of 
the cable guide. 



Fig. 14 is a f ront-elevational view of the link member. 

Fig. 15 is a cross-sectional view taken along the line 
A-A of Figs. 13 and 14. 

Fig. 16 is a cross-sectional view showing the 
interconnected link members* 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The First Preferred Embodiment — 

A first preferred embodiment of a slide door 
cable-installing and supporting portion structure (a power 
supply apparatus for a vehicle slide door) of the present 
invention will now be described- 
Fig, 1 is a schematic plan view of the cable-installing 
and supporting portion structure provided in a vehicle 
(automobile) V in a closed condition of a slide door SD, Fig* 
2 is a schematic plan view of the cable-installing and supporting 
portion structure in an open condition of the slide door SD, 
Fig* 3 is a view showing the process of opening and closing 
the slide door SD. Fig. 4 is an enlarged view of an important 
portion of the cable-installing and supporting portion 
structure disposed at a vehicle body. 

This cable-installing and supporting portion structure 
serves to guide and bend a cable 2 {shown only in Fig. 6) installed 
between the vehicle body B and the slide door SD, and this 
structure comprises a cable guide 1, the cable 2, a first support 
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member 20 supporting one end portion of the cable guide 1, and 
a second support member 30 supporting the other end portion 
of the cable guide 1. 

The cable 2 includes a wire for supplying electric power 
5 to the slide door SD, and at least one wire for feeding a signal 
between the slide door SD and the vehicle body B, and this cable 
2 is installed between the vehicle body B and the slide door 
SD. 

The cable guide 1 comprises a plurality of link members 

10 (links) 3 interconnected into a linear conf iguration, and the 
one end portion of this cable guide is supported on the vehicle 
body B by the first support member 20, while the other end portion 
thereof is supported on the slide door SD by the second support 
member 30 (described later) . The cable. 2 is passed through 

15 each of the link members 3, and this cable guide- 1 guides and 
bends the cable 2. In Fig. 3, a position PI indicates a 
completely-closed {fully closed) condition of the slide door 
SD, and a position P2 indicates a partially-open (half open) 
condition of the slide door SD, and a position P3 indicates 

20 a completely-open (fully open) condition of the slide door SD. 

The first support member 20 is molded of a resin or the 
like, and is fixedly secured to the vehicle body by screws (not 
shown) or the like. More specif ically/ the first support member 
is fixedly secured to a lower portion of a door frame of the 

25 vehicle body- 
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The first support member 20 includes a guide tube 21 for 
guiding the cable 2 extending from the vehicle body B, and the 
one end portion of the cable guide 1 is supported by the guide 
tube 21. The cable 2 extends from the vehicle body B, and passes 
through the guide tube 21 to extend outwardly from the vehicle 
body B, and is passed through the cable guide 1 in a guided 
manner. The guide tube 21 and the link member 3, disposed at 
the one end portion of the cable guide 1, are interconnected 
by a similar structure (described later in detail) to a structure 
for interconnecting the adjacent link members 3. 

The guide tube 21 is directed toward the slide door SD, 
and supports the one end portion of the cable guide 1 and one 
end portion of the cable 2 in such a manner that, these one end 
portions are directed toward the slide door SD in non-parallel 
relation to a direction Q of sliding movement of the slide door 
SD. Namely/, the guide tube 21 is slightly inclined toward a 
rear side of the vehicle body B (that is, in a direction away 
from the second support member 30 in the fully closed condition) , 
and therefore the one end portion of the cable guide 1 and the 
one end portion of the cable 2 are supported in a manner to 
be directed slightly obliquely rearwardly relative to the 
vehicle body B. 

The second support member 30 is molded of a resin or the 
like, and is fixedly secured to the slide door SD by screws 
{not shown) or the like. More specifically, the second support 
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member is fixedly secured to a lower portion of the slide door 
SD. The second support member 30 and the other end portion 
of the cable guide 1 are interconnected by a similar structure 
(described later in detail) to the structure for interconnecting 
the adjacent link. members 3* 

In the fully closed condition of the slide door SD, the 
second support member 30 is located forwardly of the first 
support member 20, that is, disposed closer to the front side 
of the vehicle than the first support member 20 is. In this 
condition, the second support member 30 supports the other end 
portion of the cable guide 1 and the other end portion of the 
cable 2 in such a manner that these other end port ions are directed 
toward the first support member 20 along the sliding direction 
Q. In this condition, when the slide door SD is opened, the 
second support member 30 is moved rearward to pass by the first 
support member 20. Therefore, in the fully open condition of 
the slide door SD, the second support member 30 supports the 
other end portion of the cable guide 1 and the other end portion 
of the cable 2 in such a manner that these other end portions 
are directed away from the first support member 2 0 along the 
sliding direction Q. 

Generally, when the slide door SD is fully opened, the 
slide door SD is shifted outwardly from the vehicle body because 
of the opening/closing structure of the slide door SD. 
Therefore, the distance between the first support member 20 



arid the second support member 30 in a direction perpendicular 
to the direction Q of sliding movement of the slide door SD 
is larger in the fully open condition than in the fully closed 
condition. 

With respect to the basic construction of the link members 
3 forming the cable guide 1, as shown in Figs* 5 to 8, the link 
member 3 includes a. body portion 11, a pair of projections 13 
which are formed, on one end portion of the body portion 11, 
and function respectively as rotation shafts; apair of reception 
portions (receiving holes in this embodiment) 15 which are 
provided at the other end portion of the body portion 11, and 
are adapted to- rotatably support the respective projections 
13 of the mating link member 3 to be connected to this link 
member 3, a pair of first abutment portions 17 formed at the 
one end portion of the body portion 11 , and a pair of second 
abutment portions 19 formed at the other end portion of the 
body portion 11. The link member 3 is made of a resin or the 
like. 

The body portion 11 has a generally rectangular tubular 
shape, and ha"s such an inner size as to pass the cable 2 
therethrough. The projections 13 are formed on and project 
respectively from extension portions 11a extending 
respectively from opposed portions (upper and lower side wall 
portions in Fig. 5) at an open portion in the one end portion 
of the body portion 11 . The reception portions 15 are provided 



respectively at extension portions lib extending respectively 
from opposed portions (upper and lower side wall portions in 
Fig. 5) at an open portion in the other end portion of the body 
portion 11. The projections 13 and the reception portions 15 
are formed such that an axis, interconnecting the two pro j ections 
13 , is parallel to an axis, interconnecting the two reception' 
portions 15 (that is, these axes extend in the same direction) , 

The distance between the two extension portions lib, each 
having the reception portion 15, is slightly larger than the 
distance between the" two extension portions 11a each having' 
the projection 13. Therefore, as shown in Fig.. 8, at an 
interconnecting portion between the link members 3, the two 
link members 3R and 3B are interconnected in such, a manner that 
the two projections 3 of one link member 3A (see Fig. 8) are 
fitted respectively into the reception portions 15 of the other 
link member 3B (see Fig. 8) from the inner side. In this 
interconnected condition, the projections 13 are rotatably held 
in the reception portions 15, respectively, and therefore the 
bending angle can be varied at the interconnecting portion 
between the two link members 3A and 3B« 

The first and second abutment portions 17 and 19 serve 
as means for limiting a bending direction R (see Fig. 8} at 
the interconnecting portion between the link members 3, and 
are so arranged that when the two link members 3A and 3B are 
interconnected, the first abutment portions 17 abut against • 
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the second abutment portions 19, respectively, with the two 
interconnected link members 3A and 3B extending linearly. 
Because of the provision of the abutment portions 17 and 19, 
the bending direction R is so limited that at the interconnecting 
portion, one link member 3A is allowed to be bent relative to 
the other link member 3B only in one bending direction R from 
the linearly-extending condition. 

Namely, when the link members 3, shown in Figs. 5 to 8, 
are interconnected, these link members can be bent only in one 
direction from a linear condition. 

There may be provided a construction in which 
interconnected link members can be bent within a predetermined 
bending angle in both directions from a linear condition, and 
in this case, for example, when link members 3C and 3D are 
interconnected as shown in Fig. 9, .abutment portions 17Da and 
17Db are spaced a predetermined distance from abutment portions 
19C, respectively, in a linear condition, and when the link 
member 3D is bent relative to the linkmember 3C in either bending 
directionRa, Rb at the predetermined angle, the abutment portion 
17 Da/ 17db is brought into abutting engagement with the 
corresponding abutment portion 19C. 

The cable guide 1 includes' a first section SI disposed 
at the vehicle body B, and a second section S2 disposed at the 
slide door SD. 

The first section SI can be bent in both directions from' 
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the generally-linear condition, and the angle of bending of 
each interconnecting portion between the link members 3 of this 
first section SI is so' determined that the cable guide 1 will 
not interfere with any members provided at the vehicle body 
B. 

In this embodiment, the first section SI includes a section 
Sla having the plurality of link members 3 so interconnected 
as to be bent only in one direction from the linear condition, 
and a section Sib having the plurality of 1 ink members 3 so 
interconnected as to be bent in both directions from the linear 
condition, Namely, all of the interconnecting portions of the 
first section SI are not bendable in both directions, but this 
first section SI is bendable in both directions as a whole with 
respect to the longitudinal direction. 

The section Sla which is bendable only in the one direction 
is that portion of the first section SI disposed at the vehicle 
body B, and here the section, including one interconnecting 
portion between the link member 3 and the first support member 
20 and two interconnecting portions each between the 
corresponding link members 3, is the section Sla bendable only 
in the one direction (see Fig. 4) • 

The section Sib which is bendable in both directions is 
that portion of the first section SI disposed adjacent to the 
second section S2 (that is, disposed at the slide door SD) , 
and here the section, including four interconnecting portions 
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each between the corresponding link members 3, is the section 
Sib bendable in both directions (see Fig. 4) . 

When the other end portion of the cable guide 1 is pulled 
in a right-hand direction in Figs. 3 and 4 (that is, the slide 
5 door SD is fully closed) , the whole of the first section SI* 
is bent clockwise (in Figs. 3 and 4) . In this case, the angle 
of bending of each interconnecting portion between the link 
members 3 of the first section SI is so determined that the 
cable guide 1 will not interfere with an outer body of the slide 
10 door SD, and also will not interfere with a rail RL for the 
slide door SD which is provided at the vehicle body B. 

One the other hand, when the cable guide 1 is pulled in 
a left-hand direction in Figs. 3 and 4 (that is, the slide door 
SD is fully opened) , the section Sla of the first section SI 
15 which is bendable only in the one direction is brought into 
a linear condition, while the section Sib which is bendable 
in both directions is bent counterclockwise (in Figs. 3 and 
4) . In this case, the angle of bending of each interconnecting 
portion between the link members 3 at the first section SI is 
20 so determined that the cable guide 1 will not interfere with 
a body portion Ba of the vehicle body B provided at the rear 
side of the slide door frame. More specifically, the angle 
of bending of the section Sla (which is bendable only in the 
one direction) of the first section Si toward the rear side 
25 of the vehicle is 0 degree, while the section Sib (which is 
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bendable in both directions) can be bent at an angle of 20 degrees 
toward the rear side of the vehicle at each of the four 
interconnecting portions each between the link members 3 , And/ 
the first support member 20 supports the one end portion of 
the cable guide 1 in such a manner that this one end portion 
is inclined toward the rear side of the vehicle at an angle 
of 10 degrees relative to a direction perpendicular to the 
sliding direction Q. Therefore, 20 (degrees) x 4 + 10 (degrees) 
= 90 (degrees) is obtained, and the second section S2 can extend 
rearwardly along the sliding direction 

Namely, the cable guide 1 extends away from the vehicle 
body B, and is bent -at the first section SI to extend toward 
the second support member 30, 

Particularly in the fully open condition, the cable guide 
1 extends away from the vehicle body B at the section Sla, and' 
is bent toward the rear side of the vehicle body B at the section 
Sib. 

The bending angle and bending direction of the 
interconnecting portions each between the link members 3 at 
the first section SI are suitably changed, depending on the 
mounting positions, shapes, etc-, of the various members (the 
body itself, the rail RL and so on) of the vehicle body B. 

The second section S2 can be bent only in one direction 
from the generally linear condition. 

When the other end portion of the cable guide 1 is pulled 



in the right-hand direction (in Figs. 3 and 4) (that is, the 
slide door SD is fully closed) , the second section S2 extends 
linearly toward the second support member 30. On the other 
hand, when the other end portion of the cable guide 1 is pulled 
5 in the left-hand direction (in Figs. 3 and 4) (that is, the 
slide door SD is fully opened) , the second section S2 is bent 
clockwise (in Figs, 3 and 4) , and is inverted into a generally 
recumbent J- shape to. extend toward the second support member 
30. 

10 The cable guide lis covered with a tube member 40 shown 

in Fig* 10. 

The tube' member 40 is made of an elastic material such' 
as rubber and an elastic plastics material, and is formed into 
a tubular shape/ and.can be flexed. In this embodiment, although 
15 this tube member is in the form of a bellows so that it can 
be easily flexed, it does not always need to be formed into 
a bellows. 

In the cable-installing and supporting portion structure 
of the slide door SD having this construction, when the slide 
20 door SD is in the fully closed condition, the cable guide is 
in a condition (first bending condition) in which the whole 
of the first section SI is bent clockwise while the second section 
S2 extends in the generally linear condition. 

In this condition, when the slide door SD is opened/ the 
25 section Sla (bendable only in the one direction) of the first 
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section SI extends linearly, while the section Sib, bendable 
in both directions, is bent in the opposite direction. 
Subsequently, the second section S2 which can be bent only in 
the one direction is gradually bent in such a manner that this 
bending proceeds from the link member 3, disposed adjacent to 
the first section SI, toward the link members 3 disposed at 
the slide door SD. Therefore, when opening the slide door SD, 
the bending mode of the cable guide 1 is limited to the 
predetermined mode. 

In the fully open condition of the slide door SD, the 
second section S2 is inverted into a generally J- shape, and 
extends toward the second support member 3 0 (second bending 
condition) . 

When closing the slide door SD, the cable guide is bent 
and deformed in a manner reverse to the above-mentioned manner. 

In the cable-installing and supporting portion structure 
of the above construction, the cable guide 1 extends away from 
the vehicle body B, and further extends toward the second support 
member 30. Therefore, the cable guide can be prevented from 
interference with other members of the vehicle body B (that 
is, the body porti'on Ba of the vehicle body B provided at the 
rear side of the slide door frame, and the rail RL for the slide 
door SD in this embodiment) . 

Particularly, the first section SI includes the section 
Sla having the plurality of link members 3 so interconnected 
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as to be bent only in the one direction from the linear condition, 
and the section Sib having the plurality of link members 3 so 
interconnected as to be bent in both directions from the linear 
condition. Therefore, the manner of extending of the cable 
guide 1 away from the vehicle body B can be easily changed between 
the first bending condition and the second bending condition. 

And besides, the second section S2 of the cable guide 
1 can be bent only in the one direction, and therefore this 
second section S2 can also be prevented from interference with 
the other members. 

Furthermore, the one end portion of the cable guide 1 
is supported by the first support member 20 in such a manner 
that this one end portion is inclined toward the rear side of 
the vehicle, and therefore when opening the .slide door SD, a 
force, acting on the second section $2 of the cable guide 1 
in the direction of the length thereof, can be easily converted 
into a force to smoothly bend the first section SI and so on 
in the opposite direction. This prevents the buckling, etc., 
of the second section S2, so that the cable guide 1 can be easily 
smoothly bent and deformed from the first bending condition 
into the second bending condition. 

Furthermore, the cable guide 1 is covered with the flexible 
tube member 40 of a tubular shape, and therefore waterproof/ 
dust-proof measures and so on for the cable 2 can be provided. 
Andbesides, the production of a sound, resulting from a relative 
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movement between the adjacent link members , can be prevented. 

As described above, according to the invention, the cable 
guide extends away from the vehicle body, and further extends 
toward the second support member, and therefore the cable guide 
can be prevented from interference with the other members of. 
the vehicle body. 

According to the invention, the direction of bending of 
the second section of .the cable guide is limited to the 
predetermined direction, and therefore the second section can 
be prevented from interference with other members. 

According to the invention, when sliding the slide door, 
the cable guide is smoothly bent and deformed from the first 
bending condition into the second bending condition. 

According to the invention, the angle of bending of the 
first section of the cable guide is so determined that the cable 
guide will not interfere with any member of the vehicle body, 
and therefore the interference with the vehicle body can be 
more positively prevented. 

According to the invention, the first section of the cable 
guide includes the section which can be bent only in the one 
direction from the generally linear condition, and therefore 
the manner of extending of the cable guide away from the vehicle 
body can be easily changed between the first bending condition 
and the second bending condition . 

According to the invention, waterproof and dust-proof 



measures and so on for the cable can be provided. 
- The Second Preferred Embodiment - ' 

Fig. 11 is a plan view of a power supply apparatus for 
5 a vehicle slide door in a vehicle (automobile) V, employing 
a second preferred embodiment of the present invention* Fig. 
12 is a view showing the manner of opening and closing the slide 
door in the power supply apparatus of Fig. 11. 

This power supply apparatus comprises the cable guide 
10 101 shown in Figs . 11 and 12, and a power supply cable 102 (see 
Fig. 14) . The cable guide 1 comprises aplurality of linkmembers 
103 interconnected into a linear conf iguration, and one end 
portion of this cable guide 1 is connected to a vehicle body-side 
mounting portion (fixing-side mounting portion) 105a of a 
15 vehicle body (fixing structure) 105, while the other end portion 
thereof is connected to a door-side mounting portion 
(moving-side mounting portion) 107a of the slide door (moving 
structure) 107. The power supply cable 102 is guided by the 
cable guide 101, and is installed between the vehicle body 105 
20 and the slide door 107. in Fig. 12, when the slide door 107 
is located in a position PI, the slide door 107 is in a completely 
closed condition (a fully closed condition) / and when the slide 
door 107 is located in a position P2, the slide door 107 is 
in a partially open condition, (a half open condition) , and when 
25 the slide door 107 is located in a position P3, the slide door 
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107 is in a completely open condition (a fully open condition) . 

As shown in Figs. 13 to 15, each of the link member 103, 
forming the cable guide 101, includes a body portion- 111, a 
pair of projections 113 which are formed on one end portion 
of the body portion 111, and which function respectively as 
rotation shafts, a pair of reception portions (receiving holes 
in this embodiment) 115 which are provided at the other end 
portion of the body portion 111, and are adapted to rotatably 
support the respective projections 113 of the mating link member 
103 to be connected to this link member 103, a pair of first 
abutment portions 117 formed at the one end portion of the body 
portion 111, and a pair of second abutment portion's 119 'formed 
at the other end portion of the body portion 111. The link 
member 103 is made of a resin. 

The body portion 111 has a generally rectangular tubular 
shape, and has such an inner size as to pass the power supply 
cable 102 therethrough. The projections 113 are formed on and 
project respectively from extension portions 111a extending 
respectively from opposed portions (upper and lower side wall 
portions in Fig. 13) at an open portion in the one end portion 
of thebodyportion 111 . The reception portions 115 are provided 
respectively at extension portions lib extending respectively 
from opposed portions (upper and lower side wall portions in 
Fig. 13) at an open portion in the other end portion of the 
body portion 111, The projections 113 and the reception 
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portions 115 are formed such that an axis, interconnecting the 
two projections 113, is parallel to an axis interconnecting 
the two reception portions 115 (that is, these axes extend in 
the same direction) . 

The distance between the two extension portions 111b, 
each having the reception portion 115, is slightly larger than 
the distance between the two extension portions 111a each having 
the projection 113. Therefore, as shown in Fig. 16, at an 
interconnecting portion between the link members 103, the two 
link members 103A and 103B are interconnected in such a manner 
that the two projections 103 of one link member 103A (see Fig. 
6) are fitted respectively into the reception portions 115 of 
the other link member 103B (see Fig. 16} from the inner side. 
In this interconnected condition, the projections 13 are 
rotatably held in the reception portions 115, respectively, 
and therefore the bending angle can be varied at the 
interconnecting portion between the two link members 103A and 
103B. 

The first and second abutment portions 117 and 119 serve 
as means for limiting a bending direction B (see Fig. 16) at 
the interconnecting portion between the link members 103, and 
are so arranged that when the two link members 103A and 103B 
are interconnected, the first abutment portions 117 abut against 
the second abutment portions 119, respectively, with the two 
interconnected link members 103A and 103B extending linearly. 
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Because of the provision of the abutment portions 117 and 119, 
the bending direction B is so limited that at the interconnecting 
portion, one link member 103A is allowed to be bent relative 
to the other link member 103B only in one bending direction 
5 B from the linearly-extending condition. 

The cable guide 101 includes a first section Cl and a 
second section C2 which extend in a longitudinal direction ♦ 
The link members 103 are interconnected such that the bending 
directions B of the interconnecting portions in the same section 

10 Cl, C2 are set to the same direction and that the bending direction 
of each interconnecting portion in the section Cl is opposite 
to the bending direction of each interconnecting portion in 
the section C2 . Although the lengths of the sections Cl and 
C2 are not particularly specified, the length of the section 

15 Cl is smaller than the length of the section C2 in Fig. 2 . Namely , 
when viewed from the vehicle body-side mounting portion (5a) 
side, the bending direction B of each interconnecting portion 
in the first section Cl is a counterclockwise direction (in 
Fig- 11) , while the bending direction of each interconnecting 

20 portion in the second section C2 is a clockwise direction (in 
Fig. 11) - 

For obtaining this construction, there are prepared two 
chain members of predetermined lengths each having link members 
103 which are interconnected in such a manner that the first 
25 abutment portions 117 of each link member can abut respectively 
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against the second abutment portions 119 of the mating link 
member. The two chain members are interconnected in an 
interconnecting manner reverse to the interconnecting manner 
shown in Fig. 16 (that is, in such an interconnecting manner 
that the first abutment portions 117 of the link member 103A 
in Fig. 16 are disposed at the upper side) , thereby obtaining 
the above construction. 

The cable guide 101 of this construction is installed 
between the vehicle . body-side mounting portion 105a and the 
door-side mounting portion 107a so that during the movement 
of the slide door 107/ this cable guide '101 can be bent into 
a generally S-shape (when viewed from the top) in such a manner 
that the distance between the vehiclebody-side mounting portion 
105a and the door-side mounting portion 107a becomes a minimum. 
The link members .103/ disposed respectively at the opposite 
ends of the cable guide 101 r are rotatably connected at 
interconnecting portions 121 and 123 to the vehicle body-side 
mounting portion 105a and the door-side mounting portion 107a, 
respectively. 

More specif ically, in this embodiment, in accordance with 
the movement of the slide door 107, the door-side mounting 
portion 1 07 a moves in a sliding direction, spaced a predetermined 
distance from the vehicle body-side mounting portion 105a/ 
between two positions disposed respectively on opposite sides 
of the vehicle body-side mounting portion 105a serving as an 
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intermediate position. 

When the slide door 107 is located in the fully closed 
position PI (fully closed condition) , the distance between the 
vehicle body-side mounting portion 105a and the door-side 
mounting portion 107a is the largest/ and also the cable guide 
101 extends generally linearly in the direction of sliding of 
the slide door 107. More specifically, the section C2 is 
disposed in a generally linear condition, and the section CI 
is bent in a stepped manner to absorb the distance between the 
vehicle body-side mounting portion 105a and the door-side 
mounting portion 107a. In this condition,, the door-side 
mounting portion 107aand. the vehiclebody-sidemountingportion 
105a support the opposite end portions of the cable guide 101, 
respectively, in such a manner that these opposite end portions 
are generally opposed to each other along the sliding direction- 

When the slide door 107 is located in the position P2 
(half open condition) during the movement of this slide door 
107, the vehicle body-side mounting portion 105a and the 
door-side mounting portion 107a approach each other, and the 
distance between the two is smaller in this condition than in 
the fully closed condition, so that a slack portion develops 
in the cable guide 101 . Particularly in the half open condition, 
when the vehicle body-side mounting portion 105a and the 
door-side mounting portion 107a are disposed at the same position 
in the sliding direction (in the forward-rearward direction 



of the vehicle) r the distance between the vehicle body-side 
mounting portion 105a and the door-side mounting portion 107a 
is the smallest/ and the amount of slackening of the cable guide 
101 is the largest. 

In this condition, that portion of the section C2, disposed 
close to the section CI, is bent into a generally U-shape', while 
that portion of the section C2, disposed close to the fixed 
end thereof, is disposed in a linear condition, and also the 
section CI is bent into a generally arcuate shape in the opposite 
direction. The generally arcuately-bent portion of the section 
Cl and the generally U-shaped bent portion of the section C2 
jointly form a generally S-shaped bent portion when viewed from 
the top. 

When the slide door 107 is located in the fully open 
position P3 . {fully open • condition) , the do.or-side mounting 
portion 107a, which has passed by the vehicle body-side mounting 
portion 105a, -is disposed at a rear portion of the vehicle . 
In this condition, 'the distance between the vehicle body-side 
mounting portion 105a and the door-side mounting portion 107a 
is smaller than in the fully-closed condition, so that a slack 
portion develops in the cable guide 101. 

In this condition, that portionof the section C2, disposed 
close to the fixed end thereof, is bent into a generally U-shape, 
while that portion of the section C2, disposed close to the 
section Cl, is disposed in a linear condition, and also the 
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section CI is bent into a generally arcuate shape . The generally 
arcuately-bent portion of the section CI and the generally 
U-shaped bent portion of the second C2 jointly form a generally 
S- shaped bent portion when viewed from the top. 

Namely^ when the slide, door 107 is located in the half 
open position P2 or in the fully closed position P3, the cable 
guide 101 is forcibly bent into the generally S-shape when viewed 
from the top, thereby absorbing the slack of the cable guide 
101. 

The cable guide 101 is formed by interconnecting the link 
members 103 of a generally tubular shape, and therefore has 
a hollow sh£pe.- The power supply cable 102 is passed through 
the cable guide 101, and is installed to extend from the vehicle 
body to the slide door. 

As described above, in this. embodiment, regardless of 
whether the slide door 107 is open or closed, electric power 
can always be supplied to the slide door 107 by the power supply 
cable 2 which is guided by the cable guide 101, and is installed 
between the vehicle body 105 and the slide door 107. 

During the sliding movement of the slide door 107 
(particularly in the condition in which the distance between 
the vehicle body-side mounting portion 105a and the door-side 
mounting portion 107a is the smallest) , that is, when the cable 
guide 101 is slackened, the cable guide 101 can be bent into 
the generally S-shape when viewed from the top. Therefore, 



when the cable guide is slackened during the opening and closing 
operations of the slide door 107 (in the half open condition 
or the fully open condition of the slide door 107 in this 
embodiment) , the slackened shape of the cable guide 101 is 
forcibly formed into the generally S-shape ^when viewed from 
the top, thereby absorbing the slack of the cable guide 1 while 
stabilizing the slackened shape thereof. Therefore, it is not 
necessary to provide any means for receiving the cable guide 

101 and the cable 102, installed by this cable guide 101, when 
the cable guide 101 is-slackened, and also to provided any means 
for limiting the movement of the cable guide. Therefore, the 
construction can be simplified. 

And besides, the length of the cable guide 101, as well 
as the length of the power supply cable 102 , can b& properly 
determined in accordance with the amount of movement of the 
slide door 107 and so on, and therefore the power supply cable 

102 can be shortened, and as a result an electrical transmission 
loss and the cost of the wire can be reduced. 

In addition, this construction can easily meet a size 
change of the power supply, cable 102. 

The power supply cable 102 is prevented from being twisted 
in accordance with the movement of the slide door 107. 

Furthermore/ the power supply cable 102 is passed through 
the cable guide "101, and is installed, and therefore the cable 
102 can be positively and easily installed along the cable guide 
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101, and besides the cable 102 can be protected by the cable 
guide 1. 

The cable guide 101 can be formed, using the link members 
103 of the simple structure. 
5 Although the cable guide of this embodiment is applied 

to the apparatus for supplying electric power to the slide door, 
the cable guide of this embodiment can be used for installing 
a cable which need to be installed between .an arbitrary fixing 
structural member and an arbitrary moving structural member . 
10. For example, the cable guide can be used for installing a cable 
between a seat, slidab.ly mounted on the vehicle body, and the. 
vehicle body, and for installing a cable between the vehicle 
body and a sun roof -opening/closing member* 

According to the invention, the power supply cable is 
15 guided by the cable guide., and is installed between the vehicle 
body and the slide door, and therefore electric power can always 
be supplied to the slide door regardless of whether the slide 
door is open or closed. 

During the sliding movement of the moving structural • 
2 0 member, that is, when the cable guide is slackened, the 
intermediate portion of the cable guide 1 in the longitudinal 
direction can be bent into the generally S-shape when viewed 
from the top. Therefore, when the cable guide is slackened 
during the opening and closing operations of the slide door, 
25 the slackened shape of the cable guide is forcibly formed into 
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the generally S-shape when viewed from the top, thereby absorbing 
the slack of the cable guide while stabilizing the slackened 
shape thereof. Therefore, it is not necessary to provide any 
means for receiving the cable guide and the cable, installed 
by this cable guide, when the cable guide is slackened, and 
also to provided any means for limiting the movement of the 
cable guide. Therefore, the construction can be simplified. 

And besides, the length of the cable guide, as well as 
the length of the power supply cable, can be properly determined 
in accordance with the amount of movement of the slide door 
and so on, and therefore the power supply cable can be shortened, 
and as a result an' electrical transmission loss and the cost 
of the wire can be reduced. 

In addition, this construction can easily meet a size 
change of the power supply cable • 

The power supply cable is prevented from being twisted 
in accordance with the movement of the slide door. 

According to the invention, the power supply cable is 
passed through the cable guide, and is installed, and therefore 
the cable can be positively and easily installed along the cable 
guide, and besides the cable can be protected by the cable guide. 

According to the invention, the cable guide can be formed, 
using the link members of the simple structure. 
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